













Abstract:	The	 21st	 century	 education	 expects	 students	 to	 have	 the	 skills	 to	
solve	problems,	develop	knowledge,	be	able	to	develop	high	degree	of	thinking	
and	critical	 thinking.	This	expectation	 requires	 schools	 to	be	able	 to	 take	an	
innovative	 learning	 approach.	 This	 study	 aims	 at	 determining	 the	
implementation	 of	 the	 STEM-based	 Project	 Based	 Learning	 (PjBL)	model	 in	
General	 Administration	 subjects	 as	 well	 as	 how	 it	 impacts	 student	 learning	
outcomes.	This	research	is	a	survey	based	on	the	implementation	of	Classroom	
Action	 Research	 (CAR)	 by	 the	 practicum	 teacher.	 This	 Classroom	 Action	
Research	requirements	that	were	included	in	the	observation	were	at	least	two	
cycles	 with	 two	 meetings	 per	 cycle.	 The	 results	 showed	 that	 the	
implementation	 of	 the	 STEM-based	 Project	 Based	 Learning	 (PjBL)	model	 of	
teachers	 experienced	 more	 problems	 related	 to	 the	 interpretation	 of	 each	











is	 through	 education.	 By	 providing	 a	 good	 quality	 of	 education,	 a	 country	 can	
prepare	 quality	 successors	 in	 the	 future	 as	 well	 as	 influence	 the	 progress	 of	
civilization.	The	achievement	of	educating	the	community's	life	cannot	be	separated	
from	the	role	of	a	 teacher.	 In	specific,	 teacher	 is	a	profession	who	 is	 tasked	with	
teaching,	 educating,	 and	 guiding,	 training	 and	 building	 character	 of	 learners.	
Winarno	 (2015)	 also	 directs	 students	 to	 become	 intelligent	 people	 in	 cognitive,	
affective,	and	psychomotor	aspects.	Teachers	in	carrying	out	learning	tasks	require	
planning,	selecting,	and	implementing	several	strategies	to	assist	them	in	carrying	
out	 the	 teaching	and	 learning	process	(Utami	&	Hasanah,	2020).	This	planning	 is	
able	to	prepare	students	who	can	think	critically	and	be	able	to	solve	problems	in	
the	surrounding	environment.	
Vocational	High	 School	 (SMK)	 is	 one	 of	 the	 secondary	 education	 units	 that	
prioritizes	 the	 development	 of	 the	 ability	 of	 students	 to	 be	 able	 to	work	 in	 one	
particular	 field	 of	 profession.	 However,	 they	 are	 not	 only	 capable	 of	 working	 in	
certain	fields,	vocational	students	are	also	required	to	be	able	to	use	their	academic	






professional	work.	This	 ability	will	 not	be	 realized	without	 the	 role	of	 a	 teacher.	
Therefore,	teachers	are	expected	to	be	able	to	implement	learning	planning	that	can	








operationalization	 of	 learning	 strategies	 in	 dealing	with	 individual	 differences	 in	
students,	improving	learning	outcomes,	and	increasing	the	acquisition	of	learning	
by	students	and	having	a	direct	impact	on	achieving	goals.	There	are	a	number	of	
learning	models	 that	can	 improve	the	 learning	abilities	and	 learning	outcomes	of	
students.	One	of	them	is	the	Project	Based	Learning	(PjBL)	learning	model.	PjBL	is	a	
learning	model	that	aims	to	focus	students	on	the	complex	problems	needed	to	carry	
out	 investigations.	 PjBL	 aims	 to	 guide	 students	 in	 a	 collaborative	 project	 that	
integrates	 various	 curriculum	 subjects,	 provides	 opportunities	 for	 students	 to	
explore	content	using	various	ways	that	are	meaningful	to	themselves	and	conduct	
collaborative	experiments	(Mulyasa,	2013).	






STEM	 approach.	 The	 STEM	 approach	 is	 an	 approach	 that	 is	 formed	 based	 on	 a	
combination	 of	 several	 disciplines,	 specifically	 Science,	 Technology,	 Engineering,	
and	Mathematics	(Nessa	et	al.,	2017).	
The	goals	of	STEM	are	identical	as	the	goals	of	education	in	the	21st	century,	
particularly,	 students	 are	 able	 to	 analyze	 assumptions,	 solve	 problems,	 develop	
knowledge,	 and	make	 decisions	 they	 have	 therefore,	 the	 skills	 can	 be	 applied	 in	
everyday	life	(Bybee	R.,	2013).	STEM-based	learning	can	develop	if	it	is	associated	
with	 the	 environment,	 thus,	 it	 can	 create	 learning	 that	 presents	 the	 real	 world	






Project	 Based	 Learning	 by	 using	 the	 STEM	 approach	 is	 very	 suitable	 for	 solving	









in	 solving	 problems	 and	 making	 projects	 monitored	 by	 the	 teacher.	 The	 STEM	
approach	will	also	stimulate	students	to	be	able	to	solve	the	problems	they	face	in	


















students	 in	 carrying	 out	 their	 final	 assignments	 as	 well	 as	 exploring	 various	
problems	 during	 implementation	 both	 during	 planning,	 implementation	 and	
reflection.	Data	collection	was	carried	out	by	 identifying	at	the	report	documents	
and	 interviews	 with	 students	 who	 were	 practicing	 CAR	 implementation	 at	 the	
Vocational	School	of	Business	Automation	and	Office	Management	major	(OTKP)	in	
Malang	 Regency	 as	 well	 as	 presenting	 document	 analysis	 on	 the	 results	 of	
implementing	the	Project	Based	Learning	(PjBL)	model	with	the	Science	Technology	













in	 the	 planning	 process,	 particularly	 in	 integrating	 STEM	 elements	 into	 learning	
steps	on	certain	basic	competencies.	The	results	of	the	interview	also	obtained	data	
that	not	many	schools	used	this	approach	on	the	reason	that	there	were	insufficient	
infrastructure	 to	 support	 the	 application	 of	 technological	 elements	 within	 the	
implementation	of	learning.	This	finding	is	in	line	with	Ejiwale	(2013),	which	states	
that	the	biggest	concern	of	implementing	the	STEM	approach	is	the	inadequacy	of	











During	 the	 implementation	of	PjBL,	 if	 the	basic	 competencies	 to	be	 achieved	are	
appropriate,	then	the	teacher	faces	no	difficulty	in	implementing	PjBL	and	students	
can	automatically	apply	STEM	principles	when	carrying	out	tasks	from	the	teacher.	
The	 implementation	 of	 the	 STEM-based	 PjBL	 learning	 model	 can	 overcome	 the	
obstacles	 that	 occur	 in	 the	 learning	 process	 that	 takes	 place	 in	 class.	 By	













design	work/office	 layout	 designs	 properly.	 After	 delivering	 the	 lesson	 contents,	
students	 conducted	 group	 discussions.	 The	 groups	 consisted	 of	 five	 up	 to	 six	
students.	Each	group	was	given	a	different	topic	by	the	teacher.			
After	 group	 formation	 was	 complete,	 the	 teacher	 explained	 the	 flow	 of	
discussion	to	be	carried	out.	The	teacher	showed	a	video	related	to	the	arrangement	
of	the	office	layout	according	to	the	lesson	content	being	delivered.	Then,	the	teacher	
gave	 group	 assignments.	 The	 teacher	 altogether	 with	 students	 determined	 the	
deadline	for	completing	the	task.	The	teacher	then	monitored	students’	activity	by	
moving	 around	 in	 each	 group	 to	 see	 if	 students	 face	 any	 obstacles.	 The	
implementation	 of	 the	 application	 of	 the	 STEM-based	 PjBL	 learning	 model	 in	
General	 Administration	 subjects	 with	 the	 basic	 competencies	 of	 implementing	
work/office	layout	in	class	X	Automation	and	Office	Management	major,	went	well.	
This	learning	model	is	appropriate	because	it	allows	students	to	be	more	active	and	
contented	 in	 participating	 in	 class	 learning	 (Maulana,	 2020;	 Sukmawijaya	 et	 al.,	
2019).	 Students	 are	 able	 to	 improve	 their	 thinking	 skills,	 follow	 directions,	
procedures	 and	 steps	 contained	 in	 learning	 when	 carrying	 out	 discussions	 or	
working	on	projects	properly.	
The	 mastery	 of	 concepts	 and	 the	 ability	 of	 students	 to	 think	 can	 also	 be	
improved	 with	 the	 application	 of	 learning	 using	 the	 STEM-based	 PjBL	 model.	
Research	conducted	by	Jauhariyyah	et	al.	(2017)	report	that	the	application	of	the	
STEM-based	PjBL	learning	model	can	train	the	abilities	and	talents	of	students	in	
dealing	with	21st	century	problems.	This	 learning	can	 increase	scientific	 literacy,	












percent	 and	 the	 result	 of	 cycle	 II	 was	 96.5	 percentage.	 Figure	 1	 shows	 that	 the	



















































Assessment	 of	 the	 psychomotor	 domain	 was	 obtained	 from	 the	 results	 of	 the	




No.	 Assessment	Aspects	 Score	 Percentage	
1	 Neatness	 114	 79.2%	
2	 Accuracy	 101	 70.1%	
3	 Group	Discussion	 90	 62.5%	
4	 Cooperation	 108	 75%	
5	 Clarity	 102	 70.8%	
	 Average	 												71.5%	
	
Table	 3	 informs	 that	 the	 average	 psychomotor	 value	 of	 students	 was	 71.5	





Assessment	 of	 the	 psychomotor	 domain	 is	 obtained	 from	 the	 results	 of	 the	




No.	 Assessment	Aspects	 Score	 Percentage	
1	 Neatness	 132	 91.7%	
2	 Accuracy	 132	 91.7%	
3	 Group	Discussion	 114	 79.2%	
4	 Cooperation	 126	 87.5%	
5	 Clarity	 126	 87.5%	
	 Average	 														87.5%	
	
According	 to	 Table	 4,	 it	 is	 known	 that	 the	 average	 psychomotor	 value	 of	
students	was	87.5	percent,	with	the	highest	psychomotor	assessment	obtained	from	
the	neatness	indicator	of	132	and	the	accuracy	indicator	of	132	with	a	percentage	
value	 of	 91.7.	 Therefore,	 the	 acquisition	 of	 the	 participant's	 psychomotor	 value	
students	in	the	second	cycle	are	in	the	"very	good"	category.	
Based	on	the	research	findings,	it	shows	that	the	implementation	of	the	STEM-








the	 Minimum	 Mastery	 Standard.	 Based	 on	 the	 results	 obtained	 regarding	 the	
cognitive	and	psychomotor	domains	in	this	study,	it	was	known	that	there	was	an	
increase	 from	 cycle	 I	 to	 cycle	 II.	 Research	 conducted	by	Parno	 et	 al.	 (2020)	 also	
showed	that	this	application	was	able	to	improve	the	skills	of	vocational	students.	If	
we	take	a	look	at	the	learning	outcomes	of	students	in	the	cognitive	domain,	there	





The	 application	 of	 the	 STEM-based	 PjBL	 learning	 model	 on	 the	 basic	
competencies	of	work/office	layouts	implementation	can	improve	student	learning	
outcomes.	 In	addition	 to	 improving	 learning	outcomes,	 students	can	also	explore	
through	a	project	activity	therefore,	students	can	be	actively	involved	in	the	work	
project	process.	Indeed,	this	will	also	support	students	in	increasing	their	creativity	
in	 order	 to	 prepare	 the	 skills	 needed	 in	 the	 current	 era	 (Lutfi	 et	 al.,	 2018).	 This	
occurs	because	the	implementation	of	the	STEM-based	PjBL	learning	model	invites	








The	obstacles	 during	 implementation	 of	 the	 STEM-based	Project	Based	Learning	
(PjBL)	 learning	 model	 lies	 in	 the	 integration	 process	 in	 the	 planning	 stages	 of	
learning,	particularly	in	integrating	the	elements	of	the	approach	with	the	designed	
competencies.	This	process	requires	teacher	creativity.	The	factor	of	the	availability	
of	 supporting	 facilities	 is	 also	 a	 determinant	 of	 the	 success	 rate	 of	 learning	
objectives.	If	the	obstacles	can	be	avoided	then	the	combination	of	PjBL	and	STEM	









terintegrasi	 STEM	 untuk	 meningkatkan	 literasi	 sains	 siswa	 ditinjau	 dari	
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